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Introduction
International trade flows are affected by a wide array of formal and informal barriers such as transport costs and corruption. A large, albeit recent, literature has devoted special attention to the role of migrant networks in overcoming trade barriers. Following the seminal work of Gould (1994) , many studies found a positive correlation between migration and trade using augmented gravity models. These suggested migrant networks facilitate trade by providing product information, enforcing contracts, and via a demand for home-country products. Still, identifying the causality and the mechanisms at work remains an ongoing challenge.
In this paper I dig into the mechanisms by looking at the protrade effect of immigrants in Switzerland, which provides high-quality immigration data. I add to the literature in two major ways. First I use two novel instrumental variables, namely immigration in France and Swiss visa restrictions, to identify the direction of causality and exploit the cross-country variation in the levels of migration and exports. Second, I bring together four methods from the previous literature to separate the underlying mechanisms. I decompose exports into an extensive margin, i.e. the number of exported products, and an intensive one, i.e. the average value of exports, as in Peri and Requena (2010) . This allows me to check whether migrants reduce fixed or variable trade costs. I focus on the migrant effect on exports, rather than imports. This allows me to get rid of the "demand" effect, i.e. immigrants' preferences for home products, as first suggested by Gould (1994) . I interact the migrant variable with the level of corruption in the country of origin as in Dunlevy (2006) to examine how migrant networks can substitute for institutions. Finally, as in Rauch and Trindade (2002) , I decompose exports into homogenous goods, i.e. goods sold on organised markets such as gold, reference-priced goods, i.e. goods with prices quoted in trade publications such as chemical products, and differentiated goods, i.e. all the rest, which are information-intensive. This allows me to separate the "information" and "contract-enforcement" effects.
I find robust evidence of a significant protrade effect of immigration only on the number of exported goods, not on the average value of exports. This result, which is robust to an alternate definition of the intensive margin and to various estimation methods, confirms Peri and Requena's (2010) finding that migrants reduce beachhead costs rather than variable costs. It implies that a 10% increase in immigration can increase the number of exported goods to the source country by as much as 1.5%. For example, if the Peruvian immigrant population increased from 3000 to 10000, about the size of the Chinese community in 2009, Switzerland would start exporting as many as 30 new SITC 4-digit categories of products to Peru.
Moreover, I find that the effect on the number of exported products is significantly larger when corruption is prevalent in the destination country, and almost inexistent when corruption is uncommon. However, this substitution effect does not appear for goods sold on organised exchanges. This pattern holds when using various institutional quality measures and when using various estimation methods including IV-Poisson (Mullahy, 1997) , IV-2SLS, OLS, Poisson and negative binomial regressions.
These findings can be interpreted in two different ways. One interpretation is that migrants substitute for institutions through their information effect, not a contract-enforcement effect. Another is that differentiated goods are not only search-intensive, as commonly defined, but also trust-intensive. This would suggest Rauch and Trindade's (2002) product-differentiation method is not adequate to identify information costs. Either way, this also involves that migrants promote homogenous exports through a mechanism formal institutions cannot substitute for.
The remainder of the paper is structured as follows. The next section reviews the literature and describes the theoretical mechanisms. A third section presents the empirical strategy and data. The results are discussed in the fourth section. A fifth section presents some robustness checks. A last section concludes. 
Literature Review
Ever since Gould (1994) showed empirically that immigrants' ties to their home countries played a key role in fostering the US' bilateral trade linkages, researchers have been updating and generalising his results. Herande and Saavedra (2005), Dunlevy (2006) , Bandyopadhyay et al. (2007) , and White and Tadesse (2008) used US data to confirm the importance of migrant networks in increasing US exports. Head and Ries (1998) found some evidence for Canada, Girma and Yu (2002) for the UK, White (2007) for Denmark, Hatzigeorgiou (2010) for Sweden, Koenig (2009) for France, Peri and Requena (2010) for Spain, Tai (2009) and Kandogan (2009) for Switzerland, and Felbermayr and Toubal (2008) for OECD countries (see the latest wide-ranging literature review in Egger et al., 2012) .
The literature has put forward three main channels through which migrants increase trade. The first is the information channel. Missing information about available products and tastes results in a search for the right differentiated products that increases trade costs and reduces trade (Rauch, 1996) . By providing specific knowledge about products' supply and demand, migrant networks can lower the informational frictions and render trade feasible.
The second is the trust or contract-enforcement channel. One reason why so little trade occurs with developing countries is that their low quality of governance and corrupt officials affect risk perceptions (Anderson and Marcouiller, 2002) . When there is a high degree of uncertainty about contract enforcement, a high level of trust is required for transactions to happen (Guiso et al., 2009 ). Migrant networks provide this trust through cultural proximity, repeated transactions, and knowledge of implicit business rules.
The third is the demand channel. As Gould (1994) noted, migrants may have a strong preference for products from their origin country. This is known as "nostalgia trade". Hence, the export elasticity reflects a network effect while the import elasticity also includes a demand effect. Felbermayr and Toubal (2008) find that the demand effect amounts to up to 63% of the total effect. This paper mostly draws from three studies, i.e. Rauch and Trindade (2002) , Dunlevy (2006) , and Peri and Requena (2010) . Hence I'll focus on these three studies for the remainder of this literature review.
In an influential paper studying Chinese networks in international trade, Rauch and Trindade (2002) suggested that the migrant effect on homogenous goods could be used to measure their trust effect. This is because homogenous goods, as opposed to differentiated goods, do not require specific searches. They thus identified the information channel by showing that the network effect on 1 This is because the optimal price and quantity produced by a firm does not depend on fixed trade costs in the model. However, a reduction in fixed costs reduces the productivity threshold for the exporting firm, hence affecting only the extensive margin.
trade was statistically bigger for differentiated goods. Felbermayr and Toubal (2008) confirmed this result using data from OECD countries but Felbermayr et al. (2009) applied an updated empirical approach to the Rauch and Trindade (2002) data and did not find the intuitive size ranking of network coefficients across differentiated and homogenous goods. Dunlevy (2006) showed that the effect of immigrants on US exports was greater when the political climate in the partner country was more corrupt. He suggested this was because migrants were more important where it is more difficult to navigate the bureaucratic environment of the potential partner. What he did not draw attention to is whether migrant networks substitute for institutions through their trust or information effect.
More recently, Peri and Requena (2010) examined whether immigrants reduced the fixed costs of exporting, such as finding a business partner, or variable costs, such as transport costs and tariffs. Within the Chaney (2008) distorted gravity model, a reduction in fixed costs causes an increase in the number of exporting firms but does not affect the amount exported by each firm 1 . Using data from Spain, they find that immigrants significantly increase exports almost entirely via the extensive margin, as predicted by their impact on fixed entry costs. Yet, Coughlin et al. (2011) use an alternate definition of margins on US data and find an effect on the intensive margin only.
Hence the mechanisms at play remain blurry. In the next section I verify which of these findings hold for Switzerland and explain how they can be combined to shed more light on the mechanisms at play. This is not the first paper in this literature to study the case of Switzerland. As mentioned above, both Tai (2009) and Kandogan (2009) have already done so. However, their contributions are very different from those of this paper. Both focus on the impact of immigrants on Swiss imports rather than exports. Tai (2009) studies the role of market structure, highlighting that the demand channel depends on the elasticity of substitution of goods within import categories. Kandogan's (2009) main result is that nostalgia trade is more important in the early years of immigration and when there are differences in languages. 
Empirical Method and Data
To estimate the protrade effect of migrants and disentangle the mechanisms at work, I use an enhanced log-linear version of the gravity model of trade (Anderson and van Wincoop, 2003) . I study the case of Switzerland as it provides highquality immigration data available from 1995 to 2009.
While most recent studies (e.g. Peri and Requena, 2010) focus on the variation within partners over time to identify the protrade effect of immigrants, I depart from the literature and average 14 years of data (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) ) to use only the variation across 174 trade partners 2 . There are two main reasons for this. The first is that the protrade effect could operate with an indeterminate lag, making yearly changes irrelevant. Indeed, as seen in the case of Croatia (Figure 1 ), the number of immigrants dropped suddenly around 2001 while exports stayed put. This indicates persistence in trade relationships. Hence, the levels of trade and migration, which reveal that Croatia remained a top-10 migration source, should provide more information about the power of migrant networks. The second reason is that co-integration of migration and exports, such as in Brazil's case (Figure 1 ), would reveal a significant migrant effect on exports within partner even if in reality the relationship only reflects two upward trends. Another reason is that corruption variation within a country is often meaningless over a fifteen-year period. For example, corruption has been fluctuating in Brazil but the country remained between the 50th and 60th most corrupt countries in the world. Another advantage of an averaged cross section is that yearly data noises are cancelled.
The main challenge with a cross section is that across countries, the relationship between exports and immigration (see Figure 2 ) may be driven by partnerspecific unobservables such as cultural fondness, or may go from trade to migration, rather than the other way round. This would lead to biased coefficients on migrants.
To control for the potential endogeneity and identify causality, I use an instrumental variable (IV) approach. To instrument for migrants in Switzerland, my first IV is the number of immigrants in France, which I get from the Global Origin Migrant Database (Parsons et al., 2007) . The reason for which this should provide a good instrument is that France and Switzerland have a similar distribution of migrants' origins. However, migrants in France should not be able to help Swiss exports through any other channels than through links with migrants in Switzerland. Using a second IV allows me to increase the variance 3 Peri and Requena (2010) used lagged migration stocks as an instrument for current migration. Yet, if the protrade effect operates with a lag, this instrument is not strictly excludable. 4 Using the conservative classification leads to very similar results. Another way to measure product differentiation is to use the import demand elasticities estimated by Broda and Weinstein (2006) , as in Peri and Requena (2010). in predicted migration in my first stage regression and to test for overidentification, i.e. for the excludability of both instruments 3 . Hence, I also add Swiss visa restrictions as a second IV, using data from Neumayer (2006) . The logic here is that, for reasons of immigration-control, Switzerland might use visa restrictions to intentionally deter individuals from some countries to immigrate. These restrictions to immigration should not affect Swiss exports through channels other than migration. I combine four ideas from the previous literature to disentangle the mechanisms. I focus on exports to cut off the preference channel. To isolate the trust and information effects I decompose exports according to the Rauch (1999) liberal classification into homogenous, reference-priced, and differentiated goods 4 . I The interaction term is instrumented by the interaction of the IVs with the corruption variable. 6 One problem with this definition is that it could capture a selection of more expensive products rather than increased sales. I thus use the value of exports as a proxy for the intensive margin as a robustness check. As it captures both margins, it maximises the likelihood of finding an impact on the intensive margin. This definition confirms the results. 7 I use the negative of control-of-corruption.
interact the stock of migrants with the level of corruption in the origin country, as in Dunlevy (2006) , to check whether migrant networks substitute for institutions through their trust or information channels 5 . I follow Peri and Requena (2010) and decompose exports into an extensive margin, defined as the number of SITC 4-digit product lines per partner, and an intensive margin, defined as the average value of exports 6 . This allows me to examine whether migrant networks decrease the fixed or variable costs of exporting.
The model to be estimated separately on homogenous, reference-priced, and differentiated goods can be written as follows:
where EXPORTS i is either the value of Swiss exports to country i in current US dollars or the number of SITC 4-digit product lines. The data is from the UN Comtrade database, MIGRANTS i is the stock of immigrants from country i in Switzerland. Data is from the Swiss Federal Statistics Office, GDP i is country i's Gross Domestic Product in current US dollars, taken from the World Bank's World Development Indicators (WDI), GDPPC it is country i's Gross Domestic Product per capita in current US dollars in, also taken from the WDI, DISTANCE i is the population-density-adjusted distance in km between Switzerland and country i's principal city, as reported by CEPII, CORRUPTION i is an indicator of country i's corruption from the Worldwide Governance Indicators (Kauffman et al. 2010) and it measures perceptions of the extent to which public power is exercised for private gain, including both petty and grand forms of corruption, as well as "capture" of the state by elites and private interests 7 , Z it includes other variables that characterise the relationship between country i and Switzerland, such as a common language dummy (German, French
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or Italian), a shared border dummy, and a preferential trade agreement (PTA) dummy provided by CEPII.
As Silva and Tenreyro (2006) showed that the Poisson pseudo maximum likelihood regression model was the most adequate for gravity models, (as it is more precise and consistent in the case of log-linearized models with heteroskedasticity), I use the instrumental variable Poisson model proposed by Mullahy (1997) and estimate standard errors bootstrapping 8 .
In the appendix I provide summary statistics (Table A1 ), a description of Switzerland's main export products (Table A2 ) as well as a Figure (A1) showing the relationship between the margins of trade across countries. I present the results in the next section.
Empirical Findings
Results are in Table 1 . Both the weak-identification test and the over-identification test confirm the validity of my IVs. The Cragg-Donald F-statistic of 19.916 (above the Stock-Yogo critical values between 2 and 16) confirms the explanatory power of my IVs. According to the Hansen-J p-values I fail to reject the null hypothesis of excludability, suggesting the IVs do not explain exports through any other channel than migration.
Among the control variables, GDP and distance have the most explaining power, as predicted by gravity, even though distance does not affect the intensive margin. Common border and common language do not seem to boost exports, while trade agreements seem to have a negative impact on the extensive margin, quite surprisingly.
As for our variable of interest, at an average level of corruption, migrants cause an extension of exports, but not for differentiated products. However, the interaction of migrants with corruption is positive and significant only for differentiated goods and, though slightly less strongly, for reference-priced goods. This indicates that migrant networks substitute for formal institutions but not for homogenous goods. Note: Coefficients obtained using the GMM estimator of an IV Poisson regression (Mullahy 1997) . Bootstrapped (200 replications) standard errors are in parentheses. ***, ** and * denote statistical significance at the 1%, 5% and 10% levels, respectively. Excluded instruments are ln (migrants in France) and a visa restrictions dummy, as well as their interaction with control of corruption. 10 For reference-priced goods however I find a positive effect for non-corrupt countries. This could be explained by a selection of expensive chemicals sold to its European neighbours. confidence intervals 9 . It superposes the density estimate of the corruption variable to indicate its distribution among trade partners. One can hence visualise for which proportion of countries the effect is significant. While there is no statistical difference between the effects of migrants on the extensive margin of differentiated and homogenous goods, the effect more than doubles on differentiated exports from countries with average to the highest corruption such as Chad or Belarus. Furthermore, the marginal effect of migrants on the extensive margin is insignificant for those countries that have low levels of corruption, such as New Zealand or Sweden.
Figure 3: The Marginal Effect of Migrants on Exports Across Corruption Levels
As seen in the lower panels, the marginal effect of migrants on the intensive margin of homogenous and differentiated products is insignificant at all levels of corruption. This confirms the results of Peri and Requena (2010) , namely that migrants decrease the fixed cost of exporting, as the impact of migrants is positive and significant only on the extensive margin 10 .
One interpretation of these findings is that migrants substitute for institutions through their information effect, and not a contract-enforcement effect. Another is that homogenous goods are not only less search-but also less trustintensive, as suggested by Guiso, Sapienza and Zingales (2009) but contrasting with Rauch and Trindade's (2002) assertion. This would mean that the Rauch classification is not fully appropriate to disentangle the trust and information channels. Either way, this involves that migrants promote homogenous exports through a mechanism formal institutions cannot substitute for.
Robustness Checks
As some may dispute the applicability of the IV Poisson and the cross section approach, I verify if my results hold when applying various estimators. I provide in Table 2 the coefficients on migrants and its interaction with corruption obtained using OLS, IV-2SLS, Poisson and negative binomial maximum likelihood, and a partner fixed-effect Poisson model where corruption enters as its average across time so as to capture only the cross-country variation in corruption.
Swiss Journal of Economics and Statistics, 2012, Vol. 148 (3) All these estimators confirm the significance of migrants and its interaction with corruption on the extensive margin of differentiated goods. At an average level of corruption, the effect of migrants on exports varies between 0.065 and 0.105 across countries and is estimated at 0.065 within countries. The withincountry estimate is very close to the estimator obtained across countries using the IV Poisson. The IV-Poisson appears to be the most conservative estimator as other estimators give more significance to the effect on homogenous and reference-priced goods. As for the intensive margin, results are not consistent across estimators. The substitution effect between migrants and institutions is also robust to the use of alternate measures of institutions, i.e. rule-of-law and regulatory quality from the World Bank's World Governance Indicators 11 (Kauffman et al., 2010) , an indicator from the World Economic Forum which measures business executives' perceptions of their country's efficiency of customs procedures 12 , as well as the World Bank's Doing Business' ranking of contract enforcement which measure the efficiency of the judicial system in resolving a commercial dispute 13 . See Table 3 and Figure 4 . For another robustness check I estimate the model adding real passport costs as a third predictor of emigration in the first stage, as Javorcik et al. (2011) . McKenzie (2007) showed that high passport costs are associated with lower levels of outward migration and tend to be correlated with other emigration barriers imposed by countries. Using this IV reduces the sample to 120 observations but confirms the results, though it suggests a substitution effect for homogenous goods as well (Table 4 ). Note: Coefficients obtained using the GMM estimator of an IV Poisson regression (Mullahy 1997) . Bootstrapped (200 replications) standard errors were estimated. ***, ** and * denote statistical significance at the 1%, 5% and 10% levels, respectively. For each estimator, the first row gives the coefficient on log_migrants while the second row gives the one on log_migrants x corrupt. Excluded instruments in 2 IVs are ln (migrants in France) and a visa restrictions dummy, as well as their interaction with control of corruption. Passport costs / GDP per capita, as well as its interaction with corruption, are added as a third IV in 3 IVs.
Finally I run a bunch of other robustness checks on the intensive-vs-extensive result to examine whether migrants really do help reduce fixed rather than variable costs. Peri and Requena (2010) write that the presence of immigrants may reduce the information costs and the costs of setting up business and that immigrants themselves may become exporters and face much lower set-up costs in their countries of origin. This is quite intuitive and not so hard to believe. But they add that on the other hand, variable costs are usually associated with transport and tariff-costs which are less susceptible of being affected by immigrants. This is not as obvious. If migrants know cheap distribution channels and pay cheap bribes rather than high tariffs, they should affect variables costs as well. To dig deeper in this analysis I first I check if migrants increase the intensive margin when tariffs are high or when distance is long. I run the model described above but interacting migrants with distance or the partner's average applied tariff rather than corruption. I still find an insignificant impact of migrants on all types of export average values. The interaction between migrants and distance is not significant and neither is the one with average tariff (see Figure 5 ). This suggests migrants do not reduce variable costs associated tariffs or with distance, such as transport costs.
As the definition of the intensive margin of Peri and Requena (2010) might be inadequate, I check if the results hold when using the total value of exports rather than the average value. As the total value of exports captures both margins, it maximises the likelihood of finding an impact. But even using this definition, I find that migrants do not increase the total export value of homogenous and differentiated goods (see Figure 6 ).
Added-variable plots, obtained after OLS regressions, illustrate this pattern clearly. When controlling for everything else, migrants indeed do not predict the average value of exports but the number of exported products (Figure 7) . This holds for all types of goods.
I also run the regressions including Swiss emigrants in partner countries using data from the Global Migrant Origin Database to verify whether they also play a role in Swiss exports. I find no significant effect of Swiss migrants, possibly because there is no demand effect or because partner countries do not need trust nor information to import from Switzerland. Nevertheless, the inclusion of this variable does not affect previous results (results not shown). 
Conclusion
This paper presents robust evidence of a causal effect of migrants on of all types of exports. Using the immigrant stock in France as well as Swiss visa restrictions as instruments for the immigrant stock in Switzerland, I identified a robust protrade effect that takes place entirely on the extensive margin, i.e. on the number of exported products rather than the value of exports. This suggests migrant networks reduce beachhead costs. I also provide further evidence that migrant networks can substitute for formal institutions, but not so for homogenous goods. Taken together, this suggests either that differentiated goods are not only more search-but also more trust-intensive, or that migrants substitute for institutions by providing information, not by enforcing contracts. Either way, migrants appear to promote homogenous exports through a mechanism formal institutions cannot substitute for. It remains to be verified whether in a world of perfect information and rule of law, migrant networks would still play a role in promoting trade through channels this paper has failed to consider. This promises for exciting future research. In terms of policy implications, this paper makes an ever stronger case for immigration which benefits continue to be underappreciated. 
